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Volcanic ash soils locate near the volcanic areas in the world under various environmental conditions. Volcanic 
ash signiﬁ cantly affects soils of the volcanic areas as an almost pure parent material or a mixture with other soil 
materials. Although apatite and biotite are minor components in volcanic ash, these minerals contain important 
nutrients, P and Ca in the former, and K, Mg, Fe etc. in the latter. Weathering of these minerals is relatively rapid 
under humid and warm climatic conditions and these nutrients are considered to play an important role in the de-
velopment of natural ecosystems at least at the initial stage of volcanic ash soils formation.
Fresh tephra contain 1 – 3 g kg-1 or more of P2O5 in some cases. These P2O5 content values are greater than 
those for sedimentary rocks. The major P bearing mineral in the tephra is apatite (Nanzyo et al., 1997). It is 
single crystalline and much less soluble than those of sedimentary origin. In spite of being hardly soluble, apatite 
in the tephra must be an important P source for plants and other living organisms in the tephra-affected areas and 
in the tephra where P-containing fertilizers are not applied (Nanzyo et al., 2003). In the northern part Japan, the 
Ca-P/Total P ratio decreased to less than 0.2 in the Andosols with Alo + Feo/2 of 20 g kg
-1 or more, where Alo and 
Feo show oxalate-extractable Al and Fe, respectively.
Biotite in the new lahar deposit from Mt. Pinatubo, Philippines was easily converted to vermiculite during low-
land rice-cultivation in pots. The K2O content gradually decreased, and the peak intensity of the X-ray diffraction 
at 1.4 nm increased during seven cultivations of the paddy rice (Nanzyo et al., 2001). The vermiculite found in 
the clay fractions of the soils derived from the old lahar deposits in this area was tri-octahedral type and it ap-
pears biotiteorigin.
Under humid and temperate climates, volcanic ash soils sustain plentiful ecosystems. In the matured volca-
nic ash soils, especially in the A horizon of Andosols, cycling of some nutrient elements may depends more on 
biological cycling and formation of A horizon (carbon accumulation) than weathering of the parent volcanic 
ash (Nanzyo et al., 2007). In the agricultural or artiﬁ cial ecosystems, crops or plants depend strongly on various 
kinds of fertilizers.
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